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Specification 

1 . Title of the invention 

ELECTRIC DOUBLE-LAYER CAPACITOR 

2 . Patent Claims 

1. An electric double-layer capacitor with the following 
characteristics: In an electric double-layer capacitor designed to 
include a case mainframe formed in the shape of a dish and a cap 
which caps said case mainframe via a sealing mechanism, to 
configure sheet-shaped electrodes on the respective bottom units 
of the aforementioned case mainframe and cap, to impregnate the 
respective electrodes with an electrolytic solution, and to 
configure a separator intervening between them, 

The surface of the aforementioned sheet-shaped electrode is 
scratched for purposes of destroying its surface flat layer and of 
enhancing the impregnability of the aforementioned electrolytic 
solution. 

2. An electric double-layer capacitor specified in Claim 1 
wherein the aforementioned sheet-shaped electrode is constituted 
by a mixture of activated carbon, [another] carbon, and a 
specified binder, etc. 



3. An electric double-layer capacitor specified in Claim 1 
wherein the aforementioned scratches are needle pinning holes 
formed by means of embossing. 




Numbers in the margin indicate pagination in the foreign 
text . 
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4. An electric double-layer capacitor specified in Claim 1 
wherein the aforementioned scratches are channels formed by a 
blade . 

3. Detailed explanation of the invention 

(Industrial application fields) 

The present invention concerns an electric double-layer 
capacitor characterized by a flat coin shape, and more 
specifically, it concerns its electrode. 

(Prior art) 

An electric double-layer capacitor is constituted to possess 
a case mainframe formed in the shape of a dish and a cap which 
caps said case mainframe via a sealing mechanism, and in a case 
where it is manufactured, sheet-shaped electrodes are first 
attached, via an electroconductive adhesive material, to the 
respective bottom units of the aforementioned case mainframe and 
cap. Next, an electrolytic solution is dispensed into each of 
said case mainframe and cap, and a separator is concomitantly 
configured between the respective electrodes. Subsequently, the 
case mainframe is capped with the cap, and after the 
circumferential edges of the same case mainframe have been 
clamped, a coil cell of a specified volume becomes prepared. 



3 



(Problems to be solved by the invention) 

The performances of this type of electric double-layer 
capacitor depend on the volume of the electrolytic solution 
impregnated into the electrodes, whereas many products of the 
prior art have been judged to be defective as a result of /2 
their tests due to inferior impregnabilities. The reason will be 
explained with reference to Figure 4, according to which the 
electrode (1) is obtained by punching, into a disc, a sheet 
obtained by mixing activated carbon, [another] carbon, and PTFE 
(polytetraf luoroethylene, binder) and by rolling the obtained 
mixture into a certain thickness. In a case where this electrode 
(1) is microscopically observed, the formation of a dense and flat 
layer inclusive of a large quantity of PTFE on the surface can be 
acknowledged in a case where it is rolled into the shape of a 
sheet. Even in a case where the same electrode (1) is installed 
within the case mainframe (2) and where the electrolytic solution 
is dispensed via the nozzle (3), said electrolytic solution cannot 
be easily impregnated from the surface (la), and therefore, it 
becomes impregnated into the electrode (1) exclusively from the 
profile plane (lb), which serves as an incision during an 
electrode punching operation, due to which the yet-to-be-filled 
portion (X) may remain in a case where the impregnability is 
extremely inferior. 
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(Mechanism for solving the problems) 

In order to eliminate the aforementioned shortcomings of the 

prior art, the present invention is embodied by scratching the 

surface of a sheet-shaped electrode for purposes of destroying its 

surface flat layer and of enhancing the impregnability of the 
aforementioned electrolytic solution. 

(Functions) 

According to the aforementioned constitution, the 
electrolytic solution comes to be impregnated not only from the 
profile plane of the electrode but also from the surface thus 
scratched, based on which a state where the electrode is 
sufficiently and homogeneously impregnated with the electrolytic 
solution becomes achieved. 

(Application examples) 

In the following, an application example of the present 
invention will be explained with reference to Figures 1 through 3. 

A state where the sheet-shaped electrode (12) is installed, 
via the electroconductive adhesive material (11), on the bottom 
unit of the metallic case mainframe (10), which has been formed in 
the shape of a dish, is illustrated in Figure 1. The electrode 
(12) may, for example, be obtained by mixing activated carbon, 
[another] carbon, and PTFE, by rolling the obtained mixture into a 
certain thickness, and by punching the obtained sheet into a 
certain shape (e.g., disc, etc.) according to procedures similar 



to those in the prior art, whereas the present invention is 
peculiarly characterized by the configuration, on the surface 
(12a) of the same electrode (12), of the scratch (13), which 
destroys its surface flat layer. This scratch (13) may, for 
example, be formed by pressing an embossing machine in possession 
of large numbers of needle-like protrusions (14a) onto the surface 
of the electrode sheet (12S), which represents the matrix material 
of the electrode (12), as Figure 2 indicates. The diameter and 
thickness of the electrode (12) of this application example are 6 
mm and 0.5 mm, respectively, whereas approximately 5 - 6 needle 
pinning holes of an inverted conical shape with a depth of 0.3 mm 
and an upper opening [diameter?] of 0.4 mm are configured, as the 
aforementioned needle-like protrusions (14a), on its surface 
(12a) . 

As Figure 1 shows, therefore, the electrolytic solution 
dispensed into the case mainframe (10) from the nozzle (15) 
becomes impregnated both sufficiently and homogeneously into the 
sheet-shaped electrode (12) via both the scratches (13), which 
have been formed on the surface (12a) of the same electrode (12), 
and the profile plane (12b), which serves as an incision during an 
operation for punching the electrode sheet (12S) . 

Figure 3 shows the electric double-layer capacitor assembled 
eventually in this application example. In other words, the case 
mainframe (10) shown in Figure 1 is capped with the cap (20), 
whereas another sheet-shaped electrode (12) in possession of the 
scratches (13) on the surface (12a) thereof is attached, via the 
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electroconductive adhesive material (11), to this cap (20) 
according to procedures similar to the aforementioned ones, and 
furthermore, the same electrode (12) is preliminarily impregnated 
with the electrolytic solution as well. During the assembling 
operation, the gasket (16) is configured along the inner 
circumference of the case mainframe (10), and the separator (17) 
is inserted into the same case mainframe (10) . It is then capped 
with the cap (20), and the open edges of the case mainframe (10) 
are hermetically clamped. 

The capacitance variations and equivalent equivalent serial 
resistance (ESR) variations of the products of the present 
invention thus obtained and their counterparts of the prior art 
were tested under a high temperature load of 70°C, and the 
obtained results are shown in the following table. 
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Table 





No. 


Initial 


1,000 hrs later 






Capacitance 


ESR 


Capacitance 
variation (%) 


ESR 


Samples of the 
prior arc 


1 


2.23 


4.98 


-15.3 


20.2 




2 


2.38 


5.01 


-16.2 


21.3 




3 


2.01 


6.97 


-30.6 


37.3 




4 


2.31 


4.23 


-14.7 


22.5 




5 


2.02 


8.23 


-35.4 


42.1 


Samples of the 

present 

invention 


1 


! 2.37 


4.78 


-16.4 


22.3 




2 


2.26 


5.23 


-14.7 


19.8 




3 


2.30 


4.87 


-15.2 


23.7 




4 


2.24 


4.98 


-16.7 


21.2 




5 


2.32 


5.07 


-15.6 


20.8 
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As this table clearly indicates, two out of five products of 
the prior art (sample Nos. 3 & 5) were judged to be defective, 
whereas none of the samples of the present invention were 
defective, based on the imputed effect has been verified. 

Incidentally, the sheet-shaped electrode is scratched in the 
form of a needle pinning hole in the aforementioned application /3 
example, although it is also possible to impress multiple parallel 
channel-shaped scratches or lattice-shaped scratches by using a 
blade with a "V" cross-sectional shape. It is also possible to 
initially attach a sheet-shaped electrode to the interior of a 
case mainframe and then to scratch the electrode surface within 
said case mainframe. 

(Effects of the invention) 

As the foregoing explanations have demonstrated, an electric 
double-layer capacitor which possesses a sheet-shaped electrode 
with an excellent electrolytic solution impregnability and the 
life expectancy of which is especially favorable can be obtained 
in the present invention. 

4. Brief explanation of the figures 

Figures 1 through 3 pertain to an application example of the 
present invention, where Figure 1 is a cross-sectional diagram 
provided for explaining a state where an electrolytic solution has 
been impregnated into a sheet-shaped electrode attached to the 
interior of a case mainframe, whereas Figure 2 is a cross- 
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sectional diagram which shows a state where an electrode sheet 
provided as the matrix material of the same sheet-shaped electrode 
has been scratched, whereas Figure 3 is a cross-sectional diagram 
which shows an eventually assembled electric double-layer 
capacitor of the present invention, whereas Figure 4 is a cross- 
sectional diagram similar to Figure 1 provided for explaining an 
example of the prior art. 

In the figures, the notations denote the following: (10) : 
Case mainframe; (11) : Electroconductive adhesive material; (12) : 
Sheet-shaped electrode; (12a): Surface of the former; (13): 
Scratch; (14): Mold; (14a): Needle-like protrusion; (15): Nozzle; 
(16): Gasket; (17): Separator; (20): Cap. 

Patent Applicant: Elner Co., Ltd. 
Patent Applicant: Asashi Glass Co., Ltd. 
Agent: Takuya Ohara, patent attorney 
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